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(54) PORE SEALING TREATMENT OF LAMINATED MATERIAL WITH INORGANIC COMPOUND 

(57)Abstract: 

PURPOSE: To reduce through pores in a coating film 
formed on the surface of a base material so as to obtain 
a laminated material by forming an inorg. compd. at the 
interface between the base material and the coating film. 



CONSTITUTION: A laminated material obtd. by forming a 
coating film on the surface of a base material is 
subjected to ultrasonic treatment or vacuum treatment 
at the time of immersion in a sol in a sol-gel process. It 
is then dried and held at 150-1,500°C for a certain time. 
An inorg. compd. is formed at the interface between the 
base material and the coating film and through pores in 
the coating film are reduced. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1 ] The sealing method by the inorganic compound of the composite 
characterized by making it dry and carrying out fixed time amount maintenance of the 
composite which made the coat film form in a base material front face by the surface 
treatment method, and which consists of a base material and coat film under the 
temperature of further 150-1.500 degrees C after adding sonication using a sol-gel. 
method while being immersed in a sol solution. 

[Claim 2] The sealing method by the inorganic compound of the composite 
according to claim 1 whose sonication is reduced pressure processing. 
[Claim 3] The sealing method by the inorganic compound of the composite 



according to claim, i whose sonicatiorMis sonication; and reduced pressure 
processing. 












[Translation done.] 









http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006-04-26 



JP.05-0Z0922.A [DETAILED DESCRIPTION] 



■HI 01 XI 1 / 4 



* NOTICES 

JPO and NCIPI are not responsible, for any 
damages caused by the use of this translation. 

1 .This document has been translated. by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 













DETAILED DESCRIPTION ■ y 












[Detailed Description of the Invention] 

[oooi] '>';=■' 











[Industrial Application] About the surface treatment method of the member used for 
an industrial machinery, this invention is making the interface of a base material and 
the coat film generate an inorganic compound in the composite which made the coat 
film form in a base material front face and which consists of a base material and coat 
film, and relates to the sealing method for decreasing the penetration pore of the coat 
film. ; ; ^ ; : - 

[0002] ' : \; ••• ; 

[Description of the Prior Art] After what used organic compounds, such as resin, 
applies the sealing method of the former and said composite to a member to seal the 
organic compound or infiltrates it in the pore which is most, is immersed into the 
solution of an organic compound in the member itself , and contains the penetration 
pore of the coat film, the method of making it dry, heating depending on the case, 
and solidifying an organic compound is learned. " : '=-"'• 
[0003] - . ''.-I- 

[Problem(s) to be Solved by the Invention] There was a fault in which most organic 
compounds solidify on the front face of the coat film, a problem is in abrasion 
resistance since it is difficult to make the pore inside the coat film fully permeate, it 
will moreover decompose into by the sealing method by the aforementioned organic 
compound if it is weak with heat since sealer is an organic compound, and it 
becomes an elevated temperature, and sealing breaks, and the problem was in 
weatherability and endurance, and. prolonged sealing maintenance was impossible 
[0004] 

[Means for Solving the Problem] Made the coat film form in a base material front face 
by the surface treatment method that this invention should improve the above- , 
mentioned fault. After adding sonication for the composite which consists of a base 
material and coat film using asol-gel method while being immersed in a sol solution, 
It is made to dry, is characterized by. carrying out fixed time amount maintenance . . ' 
under the temperature of further 150-1500 degrees C, and is characterized by 
replacing with the aforementioned sonication and performing reduced pressure 
processing, and sonication and reduced pressure processing. 
[0005] 

[Function] White composite is immersed in a sol solution, in order to add sonication 
or reduced pressure processing, it hydrolyzes, and the polymerization of the sol in a 
solution is carried out, and if is macromolecule-ized. And if this composite is dried, a 
sol will change to gel, organic [ the amount of ] will decompose by carrying out fixed 
time amount maintenance under the 150-1500-degree C further last temperature, and 
gel will become an inorganic compound. Moreover, in order that these reactions may 
add sonication or reduced pressure processing at the time of immersion, especially, 
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they. are the 'interfaces of the coat film and a base material, will occurviolently, and 
will carry out coat- membrane formation of the base material preferentially. • 
Consequently, the penetration pore -between the coat film and -a base material 
decreases substantially. 
[0006] . ' . : 

[Example] As an example 1 , the sealing method which used sonication together to 
the sol-gel method is explained. After carrying out blasting of the front face, thermal 
spraying; of the ajumina Was carried put and the coat film was madevto form using: a : ;- 
rblied steel CS§4Q0) lia base .material. The thickness was about 250 micrometers. 
Next, sealing^ was; performed to the composite wHich cd 
and coat film in the following procedures, 

[0007] ** sol solution preparation-: — stirring during about 30 minutes after adding 
the aluminum isopropoxide of a metal alkoxide at a rata of TO. 22g and adding 0.5ml 
of HCI -(1+1) solutions simultaneously to 90ml of water, and mixing — carrying out — 
further — HCKl+1 )1 :2ml. ~ in addition, do about 1 -hour stirring and mixing of in a 
75-^degree C thermostat, and consider as a sol solution. 

[0008] ** Immersion and sonication : while the composite degreased and washed in 
the acetone is immersed into the above-mentioned sol solution, adding sonication for 
about 10 minutes simultaneously and promoting the polymerization of a. sol solution, 
combine alumina sol with a base material interface, especially a penetration pore 
side, and make membranes form. 

[0009] ** Desiccation : make itdry for 30 minutes at the temperature of 105 degrees 
C in a dryer, and use as a gel object the sol made to form, after taking out composite 
out of a sol solution and making it sieason naturally. 

[0010] ** Heat the composite heat-treated : dried at the temperature of 500 degrees 
C in an electric furnace for 1 hour. 

[001 1] Next, the sealing method which used reduced pressure processing together to 
the sol-gel method is explained as an example 2. Composite was the same as the 
example 1 , and performed sealing in the following procedures^;;: 
[0012] ** sol solution preparation-: — about 1-hour stirring after adding the 
aluminum isopropoxide of a metal alkoxide at a rate of 10.22g and adding 0.5ml of 
HCI (1+1) solutions simultaneously, to 90ml of water, and mixing — carrying out — 
further — HCI(1 +1 ) 1 0ml — in addition, 40-degrfee C constant temperature — 
ultrasonicate in. the bottom for- about 2 hours, do stirring and mixing of, and consider 
as a sol-solution. : : 

[0013] ** Immersion / reduced pressure processing : while the composite degreased 
and washed in ethanol is immersedjnto the above-mentioned sol solution, adding the 
reduced pressure processing by the aspirator for about 10 minutes simultaneously 
and; promoting the polymerization of a sol solution, combine alumina sot with a base 
material interface; especially a penetration pore side, and make membranes form. 
[0014] ** Desiccation : in a dryer, make it dry at the temperature of 90 degrees C for 
1 hour, and use as a gel object the sol madeTo form, after picking out composite 
from a sol solution and making it season naturally.- 

[0015] ** Heat the composite heat-treated : dried at the temperature of 500 degrees 
C in an electric furnace for 1 hour. . . rg'-;6{-- 

;|0&1 6] Next, the; sealing method Which used together sonicatibn and reduced: : \ ■'■ 
pressure, processing tP the sol-gehmethod is explained as an example 3. After 
carrying out blasting of the front face, thermal spraying of the titariia was carried out 
and the coat film was made, to/form ,using aluminum as a base material. The thickness 
was about 310. micrometers. And the following procedures performed sealing. 
[0017] ** Preparation of a sot solution : add 56.5g of sodium silicate to 100ml of 
water, stir arid mix for about 30 minutes, and consider as a sol solution. 
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[0018] ** Immersion and a supersonic wave, reduced pressure processing : while the 
composite degreased and washed in ethanol is immersed into the above-mentioned 
sol solution, adding sonication for about 5 minutes simultaneously and promoting the 
polymerization of- about 2 hours, in addition a sol solution for the reduced pressure 
processing by the aspirator after that, combine a silica sol with a base material 
interface, especially a penetration pore side, and make membranes form. 
** Desiccation and heat treatment : heat at the temperature of 150 degrees C in a 
dryer for 2 hours after picking out composite from a sol solution and making it season 
naturally. .. . _ 

[0019] Next, in order to check a result, the penetration porosity of the composite of 
the example 1 which performed sealing of this invention to the composite and this 
composite of non-sealing was measured with the electrochemical process (others 
[ Moriaki / size ]: an elevated-temperature institute magazine, 16 (1990) 332) Which 
Assistant professor Osaka University welding operator study lab size Moriaki etc. 
developed. In drawing 1 , in order that, the composite with which (1) has not carried 
out sealing, the composite with which (2) performed sealing of this invention, and (3) 
may. look at that sealing by membrane formation is performed by the interface, after 
performing sealing by this invention, it grinds and about 200 micrortieteris is as a 
result of [ of the composite except the alumina thermal-spraying film ] measurement. 
From this, result, it As observed that membranes are formed by the interface of a base 
material. Moreover, an example. 2 and other examples are explained in drawing 2 . In 
dr awing 2 , the composite of the example 2 which (1) has not sealed, the composite 
of an example 2 with which (2) performed sealing by reduced pressure of this * 
invention, the composite with which (3) performed sealing by the supersonic wave of 
this invention using the sol solution of an example 2, and (4) are as a result of [ of 
the penetration porosity by said electrochemical process of the composite which, 
performed sealing by reduced pressure of the example 2 of this invention twice ] 
measurement. Moreover, an example 3 is explained in drawing 3 and 4. After drawing 
3 performs sealing of the example 3 of this invention, it is ground and is an electron 
microscope photograph on the front face of composite except the titania thermal- 
spraying film about ; 250 micrometers. Drawing 4 is the result of carrying out field 
analysis of the Si element by the X-ray microanalyser about the composite front face 
which performed the same processing as the above in order to look at that sealing is 
performed by the base material interface. 

[0020] In addition, although said example is an example of the composite which* 
made the coat film of the ceramics form in a metaled base material, it has the 
operation effectiveness that the composite which made a metal or the coat film of the 
ceramics form this in the base material of the ceramics is also equivalent. When a 
base material is the ceramics, it gets wet with an inorganic compound compared with 
a metal, ** is good, and in order to join together more firmly, it is because the result 
of better sealing is expectable compared with the composite whose base material is a 
metaL Moreover, it has the operation effectiveness that the composite which made 
the metaled coat film .form in a metaled base material is also equivalent. Because, 
since the coat film is a metal from the ceramics, it is because coat membrane 
formation by the inorganic compound in the interface of the coat film and a base 
material is performed firmly. ■ ' : 

[0021] Moreover, in* said example, although the coat film is all a monolayer, the 
cascade screen, which made membranes form by the wet galvanizing method and dry 
type vapor-plating method of the combination of a metal, the ceramics and a metal, a 
metal or the ceramics, arid/the ceramics also has the equivalent operation 
effectiveness. ** which stated this by the term of an operation — like, since sealing 
is preferentially performed by thejnterface of a base material and the coat film, it is in 
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[0022] i : ^ 

[Effect of the Invention] By performing sealing of this invention, manufacture of ;tha 
composite which the penetration pore decreases substantially, consequently has 
corrosion, resistance, thermal resistance, and weatherability can be attained, 
application to a wide range industrial machine member can be performed to the 
composite which has penetration pore, and big economic effects can be expected 
from it. 



[firanis^ 
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* NOTICES * 



JTO and NCIPI ; are hot responsible for any 
damages caused by the use of this translation. 



1 -This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is the graph which shows the penetration porosity of the composite of 
non-sealing, and the composite of an. example 1. 

[Drawing 2] It is the graph which shows the penetration porosity of the composite of 
non-sealing, the composite of an example 2, and the composite of other examples. 
[Drawing 3 ] After performing sealing of this invention, it is an electron microscope 
photograph on the'front face of composite of the example 3 which carried out polish 
processing. 

[Drawing 4] After performing sealing of this invention, it is as a result of [ by the X- 
ray microanalyser on the front face of composite of the= example 3 which carried out 
polish processing ] field analysis. ' ' : " ' ; ' : • : ' " " : ' '" . ' : ' : 



[Translation done.] 
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* NOTICES * ' . \ ; / 

JPO and NCIPI are not responsible for any . 
dkmades caused by the use of this translat ion. 

1 This document has been translated by computer. So the translation may tidt: reflect 
the original precisely. 

2:**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1 ] 
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[Translation done.] 
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